Rat brain hippocampal slices were incubated with or without the convulsant 4-aminopyridine (4-AP). From these slices a crude mitochondrial/synaptosomal membrane fraction was prepared and analyzed for endogenous protein phosphorylation. 4-AP (10 -5 M) stimulated the phosphorylation of a 50 kDa protein by 86%. The phosphorylation of this 50 kDa protein is CaZ+/calmodulin-dependent and we suggest that this protein is the lower molecular weight subunit of CaZ+/calmodulin-dependent protein kinase II (CaMK II).
The molecular mechanisms underlying epileptogenesis at the level of the neuronal membrane are largely unknown. One of the experimental models to study epileptogenesis is the 4-aminopyridine model of epilepsy. The convulsant drug, 4-aminopyridine (4-AP), is known to block potassium channels associated with an influx of calcium 3A6'22'27. Several lines of evidence point to a crucial role of calcium in epileptogenesis and the action of convulsant drugs 9'10A5'29'32. Ca2+-dependent phosphorylation of membrane proteins may be one of the processes underlying changes in synaptic plasticity found in epileptogenesis s,33,34.
The transverse hippocampal slice system has been widely used to study the neural mechanisms underlying epileptogenesis and the related phenomenon of long-term potentiation (LTP). In this slice system, the degree of phosphorylation of several proteins has been reported to correlate with the degree of LTP 6'23'26'28. This paper describes changes in the post hoc phosphorylation of proteins in a crude mitochondrial/synaptosomal fraction prepared from hippocampal slices treated with 4-AP.
Hippocampal slices (400 ~m) were prepared from male inbred Wistar rats (TNO, Zeist, NL) 28. The slices were incubated in 2 ml Krebs-Ringer buffer (KRB): 124 mM NaC1, 5 mM KCI, 1.2 mM NaH2PO4, 1.3 mM MgSO4, 26 mM NaHCO3, 10 mM glucose, 2 mM CaC12, pH 7.4 equilibrated with 5% CO2/95% 0 2 at 34 °C. The slices were divided over glass tubes in such a way that each tube contained 3 slices from 3 different rats. After preincubation for 60 min at 34 °C, the medium was replaced by 2 ml KRB containing 4-AP (Sigma, St. Louis, MO, U.S.A.) at the concentrations indicated or by KRB alone. Incubation with or without the convulsant was continued for 30 min and the incubation was then stopped by replacing the medium with 3 ml ice-cold 0.32 M sucrose. Immediately after this washing step the 3 slices were homogenized in 300 j~l 0.32 M sucrose in a Potter-Elvehjem tube with a Teflon pestle (7 strokes at 1400 rpm, clearance 0.250 mm). The homogenate was centrifuged for 10 min at 1000 g and the resulting supernatant was centrifuged at 10,000 g 
